To evaluated the effects of the FPs' Kd and liner length on the gain of the FRET biosensor based on the Eevee backbone, we developed a mathematical model, assuming three states of Ser/Thr kinase FRET biosensors (Supplemental Figure S3A) 
Next, we considered mathematical value of FRET/CFP ratio, which was used as a measure of the fraction of FRET-on state biosensor (FRET on ) of the intramolecular FRET biosensors. In our microscopic condition, fluorescence intensity in FRET channel consisted of the real FRET signal and the bleed-through (BT) signal from CFP. Cross excitation of YFP excited at the wavelength of 440 nm was negligible. Assuming that brightness of CFP is comparable to that of YFP based on the emission spectra (Supplemental Figure S2) First, on the basis of the results in Figure 3 , extension of linker length increases in k dephos to reduce the basal phosphorylation, and consequently leads to decrease in the basal FRET/CFP. Second, dimerization-prone FP pair elevates k close value in order to accelerate the accumulation of close conformation of FRET biosensor.
We examined whether linker length and FPs dimerization affected a gain of FRET biosensors by changing k dephos and k close parameters in silico. We found that increasing in linker length, k dephos , reduced "sensitivity" of biosensor to stimulation, namely k phos ( Figure 1C and Supplemental Figure S3B ). This effect can account for the decrease in basal FRET/CFP ratio ( Figure 3B ). On the other hand, increasing FPs dimerization, k close , elevated a "dynamic range"
of FRET/CFP ratio ( Figure 1C and Supplemental Figure S3C ). Finally, we evaluated the synergistic effects of linker length and FPs dimerization on the gain, i.e. ratio of FRET/CFP in stimulation (k phos = 1.0) to that in basal state (k phos = 0.1). The heat map of the gain represented clear ridge toward the upper left (Supplemental Figure S3D) . Consequently, at a given k close value, there exists an optimal k dephos value for the maximum gain. These analyses strongly suggested that there exists an optimal linker length for each dimerization-prone FP pair to achieve the maximum gain. 
